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Summary. Background: Critical and chronic illness in youth can lead to impaired mental wellbeing. Venous thromboembolism (VTE) is a potentially traumatic and life-threatening condition. Nonetheless, the long-term mental wellbeing of adolescents and young adults (AYAS) with VTE is unclear. Objectives: To investigate the long-term mental wellbeing of AYAS (aged 13-33 years) diagnosed with VTE. Methods: We performed a multistage mixed method study based on data from the Danish nationwide health registries, and semistructured interviews with 12 AYAS diagnosed with VTE. An integrated mixed methods interpretation of the findings was conducted through narrative weaving and joint displays. Results: The integrated mixed methods interpretation showed that the mental wellbeing of AYAS with VTE had a chronic perspective, with a persistently higher risk of psychotropic drug purchase among AYAS with a first-time diagnosis of VTE than among sex-matched and age-matched population controls and AYAS with a firsttime diagnosis of insulin-dependent diabetes mellitus. Impaired mental wellbeing was largely connected to a fear of recurrence and concomitant uncertainty. Therefore, it was important for the long-term mental wellbeing to navigate uncertainty. The perceived health threat played a more profound role in long-term mental wellbeing than disease severity, as the potential life threat was the pivot which pointed back to the initial VTE and forward to the perception of future health threat and the potential risk of dying of a recurrent event. Conclusion: Our findings show that the long-term mental wellbeing of AYAS diagnosed with VTE is negatively affected, and highlights these patients' need for adequate support.
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Background
Venous thromboembolism (VTE), which includes deep vein thrombosis (DVT) and pulmonary embolism (PE), remains a major cause of mortality and morbidity, affecting 1-2 per 1000 persons annually [1] . The physical consequences of VTE have been extensively assessed and discussed within the scientific context of VTE, but subsequent mental wellbeing has received less attention. Increased levels of anxiety and depression symptoms have been reported among VTE patients in the immediate period following VTE [2, 3] , and in the long term [4, 5] . Studies examining the quality of life (QOL) of VTE patients have also provided information about subjective mental and physical health, revealing a decline in QOL following VTE and a subsequent improvement over time, although Correspondence: Anette Arbjerg Højen, Aalborg Thrombosis Research Unit, Aalborg University Hospital, Sdr. Skovvej 15, DK-9000, Denmark Tel.:+45 2 929 9114 E-mail: a.wind@rn.dk this is less pronounced when only the mental component of QOL is considered [6] [7] [8] [9] . Furthermore, patients have been reported to experience symptomatic PE as a lifechanging distressing event, leading to behavior modification, which, in some cases, may be characteristic of posttraumatic stress disorder [10] . Thus, the existing evidence suggests that the mental wellbeing of patients with VTE is negatively affected. This could play an important role in disease management and the long-term prognosis in patients with VTE. Results from the thrombEVAL study program recently showed that symptoms of anxiety and depression among patients treated with oral anticoagulation with vitamin K antagonists were associated with increased mortality and impaired quality of anticoagulant treatment [11] .
The incidence of VTE increases with age, and is lowest among the young [12] . However, adolescents and young adults (AYAS) may be particularly vulnerable to psychological distress, as they are in a phase of life during which they are creating identities and making decisions regarding educational path, career, and family [13] . Accordingly, chronic physical illnesses, e.g. diabetes in adolescence or young adulthood, have been associated with significant long-term psychological, emotional and behavioral problems [14, 15] . Nonetheless, the long-term mental wellbeing of AYAS diagnosed with VTE has been insufficiently explored.
The aim of this multistage mixed methods study was to investigate the long-term mental wellbeing of AYAS between the ages of 13 years and 33 years with a firsttime diagnosis of VTE.
Methods

Design
In its broadest sense, the definition of mental wellbeing encompasses natural and physical dimensions as well as social and psychological dimensions [16] , which necessitated the adoption of a study framework taking this into account. We therefore applied a mixed methods research approach. A keystone of this approach is the collection and analysis of both quantitative and qualitative data, thereby drawing on the strengths of both approaches in order to gain a better understanding of the mental wellbeing of AYAS than is achievable from either data source alone [17, 18] .
Our multistage mixed methods framework included three stages of data collection (Fig. 1) . In the first quantitative stage of the study, we used registry data on psychotropic drug use as a proxy to describe the long-term mental wellbeing of AYAS diagnosed with VTE as compared with age-matched and sex-matched population controls. The second qualitative stage was aimed at gaining an in-depth understanding of the long-term mental wellbeing by exploring the essential meaning of the lived experiences of AYAS diagnosed with VTE. results, in which we used registry data on psychotropic drug prescriptions to compare the long-term mental wellbeing of AYAS with VTE with that of chronically ill young persons with insulin-dependent diabetes mellitus (IDDM). In this way, our study drew on a combination of explanatory and exploratory approaches [19] . Integration at the method level was achieved by linking the methods of data collection and analysis through a building approach [19] ; the results of study 1 informed the data collection approach of study 2, and the results of study 2 informed the data collection approach of study 3.
To obtain valid and trustworthy findings during the whole research process, the three study stages were performed, analysed and described in their own logic in three individual substudies: (i) a Danish nationwide registrybased cohort study describing the long-term mental wellbeing of AYAS with incident VTE as compared with sex-matched and age-matched controls, using psychotropic drug purchase as a proxy [20] ; (ii) a qualitative study with 12 semistructured interviews exploring AYAS' lived experiences following VTE [21] ; and (iii) a Danish nationwide registry-based cohort study comparing the long-term mental wellbeing of AYAS with VTE with that of chronically ill AYAS with IDDM, using psychotropic drug purchase as a proxy.
In accordance with Danish law, no ethical approval is required for non-biomedical studies. 
Participants and data collection
In study 1 and study 3, we used the unique civil identification number assigned to all Danish residents to link data from four Danish nationwide registries: the Danish Civil Registration System [22] , the Danish National Patient Registry [23] , the Danish National Prescription Registry [24] , and the Danish Medical Birth Registry [25] . Using the registries, we identified all patients aged 13-33 years with a first-time primary diagnosis of DVT or PE. In study 1, we used a risk-set sampling approach to randomly select five VTE-free population controls per case, matched by birth year and sex. In study 3, we additionally identified all AYAS with IDDM defined by a first-time hospital diagnosis of diabetes mellitus and a concomitant prescription claim for insulin within 90 days after the diabetes diagnosis. In both studies, we excluded patients with a psychiatric diagnosis or psychotropic drug purchase within 2 years before the date of the VTE or IDDM diagnosis. The baseline characteristics of study 1 and study 3 are shown in Tables 1 and 2 . The primary endpoint was psychotropic drug prescription purchase, including antidepressants, sedatives, anxiolytics, and antipsychotics. Table S1 provides information on the codes used in the studies. Statistical analysis included descriptive data presented as count and percentages, absolute risk calculations performed with the Kaplan-Meier estimator, and risk difference assessments performed with pseudovalue regression [26] . We adjusted the analysis for the effects of risk factors for VTE of potential importance for long-term mental wellbeing (see Table S1 for detailed information). STATA/MP version 13 was used for the statistical analysis.
For study 2, we recruited 12 patients aged 13-33 years with a confirmed inpatient or outpatient diagnosis of VTE in the period 1 November 2012 to 30 June 2013. Participant characteristics are shown in Table 3 . In order to achieve maximum variation in sampling, we consecutively included nine participants, and purposefully included three participants to ensure maximum variation in experiences related to timespan, duration of anticoagulant treatment, and parental status. Data collection consisted of two stages: first, participant observation at admission or outpatient visit to facilitate the development of interview guides; and second, open semistructured interviews performed by the first author 6-11 months after recruitment. The interviews were analyzed with a method influenced by Ricoeur's interpretation theory, and consisted of three levels: a naive reading; a structural analysis; and a critical analysis and discussion [27, 28] . Detailed information on the substudy methods and findings is described elsewhere [20, 21] .
Integration
In the present study, we integrated the findings of the three substudies through narrative weaving and joint displays in an integrated mixed method interpretation in order to achieve knowledge beyond what can be gained from each of the substudies individually [19] . In the narrative weaving, the findings of studies 1, 2 and 3 were structured and described thematically, with a weaving back and forth of quantitative and qualitative findings by the integrated theme. Joint displays (Figs 2, 3 and 4) were used as a facilitator and a way to represent the integrated themes visually [29] . Integration at the interpretation and reporting levels raised the potential question of coherence of the quantitative and qualitative findings [19] . Therefore, the integration of findings from studies 1, 2 and 3 was inspired by the notion of 'fit of integration', with the following three outcomes: (i) confirmationfindings from the studies confirm each other; (ii) expansion -the findings expand insights into long-term mental wellbeing, by addressing different aspects thereof; and (iii) discordance -the findings of the studies contradict each other, conflict with each other, or disagree with each other.
Results
Integrated mixed method interpretation
A chronic perspective -fear of recurrence and striving for normalization Narrative weaving-The long-term mental wellbeing of AYAS with VTE was impaired, and had a chronic perspective. In the description of mental wellbeing (study 1), AYAS with VTE had a substantially higher risk of psychotropic drug purchase than sex-matched and agematched population controls over time. Among AYAS with VTE, the adjusted 1-year risk of psychotropic drug purchase was 7.1% (95% confidence interval [CI] 6.3-7.9) and the adjusted 5-year risk was 22.1% (95% CI 20.7-23.5), corresponding to 1-year and 5-year risk differences relative to the controls of 4.1% (95% CI 3.3-4.9) and 9.6% (95% CI 8.1-11.1), respectively. Exploration of the lived experience of AYAS following VTE (study 2) confirmed this finding. VTE was perceived as something persisting, and caused psychological distress. The exploration also expanded the finding of a chronic perspective. The chronic perspective was widely connected to the fear of recurrence and the concomitant incessant uncertainty, whereby mortality manifested and entailed a heightened body awareness. Thus, the feeling of immortality was lost and replaced by a salient feeling of mortality. This was based on the initial VTE, but showed in the uncertainty of recurrence and in a body that was highly aware of signs and symptoms, causing anxiety and psychological distress. In addition to the fear of recurrence, the integrated theme of a chronic perspective was also evident in the impact on everyday life. Management of anticoagulant treatment, compression stockings and physical symptoms related to the post-thrombotic syndrome restricted the ability to feel normal. The comparison of long-term mental wellbeing (study 3) confirmed the chronic perspective. Psychotropic drug purchase among AYAS with VTE was comparable to that among chronically ill AYAS with IDDM, with a slightly higher risk in AYAS with VTE (1-year risk difference of 2.5% [95% CI 1.6-3.3]; 5-year risk difference 3.6% (95% CI 2.0-5.2]). However, in discordance with this, the exploration (study 2) showed that AYAS perceived VTE as something persisting but did not necessarily consider themselves to be chronically ill. Everyday life was affected, and a feeling of being different both among peers and as a VTE patient was prominent, which introduced another dimension to the restricted ability to feel normal. This was perceived to be particularly challenging as they strived for normalization (Fig. 2) .
Navigating uncertainty Narrative weaving-Navigating uncertainty related to VTE was central for long-term mental wellbeing. The exploration of the lived experience of AYAS following VTE (study 2) showed that the level of uncertainty depended on whether the VTE was provoked or unprovoked. It was essential to know where the VTE came from and whether it would return. Finding a cause for the VTE was linked to the chance of determining the risk of recurrence, whereas not having a cause was related to greater uncertainty and concomitant psychological distress. This was in part confirmed in the comparison of long-term mental wellbeing (study 3), as we noted a slightly higher risk of psychotropic drug purchase among patients with unprovoked VTE than among patients with In the exploration of the lived experience of AYAS following VTE (study 2), the integrated theme of navigating uncertainty was present in relation to anticoagulant treatment, which was perceived as a protective factor of paramount importance for preventing recurrence. Anticoagulant treatment was a key aspect in relieving uncertainty about recurrence along with concomitant psychological distress. However, expanding on this, the exploration also showed that anticoagulation therapy did not completely relieve uncertainty. Especially in situations The perception of being different
The participants did not consider themselves to be chronically ill, but everyday life was affected, which restricted their ability to feel normal.
A perception of lost immortality prominent in life after VTE.
VTE perceived as something persisting related to the fear of recurrence. Chronic perspective -fear of recurrence and striving for normalization © 2017 International Society on Thrombosis and Haemostasis of increased risk, uncertainty resurfaced and was often enhanced. For example, pregnancy, which was expected to be a positive experience, made the risk of thrombosis highly apparent and contributed to greater uncertainty. Furthermore, the exploration showed how the navigation of uncertainty was complicated by a delay in the initial diagnosis of VTE. The delay resulted in a breach of trust in the doctors' ability to correctly interpret future symptoms of VTE. This enhanced the uncertainty and made it vital to be in control. Thus, navigating uncertainty, when the ability to be in control was limited, required the use of different strategies to ensure that VTE recurrence would be recognized, including a form of salient negotiation and exaggeration of symptoms. Consequently, this resulted in many visits to the general practitioner and hospital admissions (Fig. 3) .
Navigating uncertainty Study 3
Unprovoked VTE Provoked VTE IDDM 0 2 4 6 8 1 0
Years since index date of diagnosis
To live with a body in a state of alert To relieve uncertainty of recurrence it was essential to find a course for the VTE.
It was important to be well-medicated. However, this did not relieve the feeling of uncertainty completely.
Symptom management insecurity
Different strategies were used to ensure VTE recurrence would be recognized.
Initial delay in diagnosis enhanced uncertainty and made control vital.
Feeling of uncertainty was enhanced and resurfaced in situations of increased risk.
'If you don't know where it came from you cannot know whether it will come back again.' 'Even though I was told that it can't happen again as long as I take my medicine, it's still just not enough, It is the anxiety, I think, the fear of knowing this could happen again.' 'I could feel how it [pregnancy] kicked me right back into it; I found it to be really really tough.' 'Suddenly it has become super imporatant to me, that everything is under control, and I am best in control if I control it myself. The control in knowing, that I know what it is all about.'
"Sometimes I can hear myself make matters worse, just to make sure they will take a look at me, and to make sure they will listen to me and to what I am telling them.' Perceived health threat versus disease severity Narrative weaving-Disease severity played a less significant role in long-term mental wellbeing than the perceived health threat. In the description of long-term mental wellbeing, the 5-year risk difference for psychotropic drug purchase as compared with age-matched and sex-matched population controls did not differ among patients with DVT (9.8%, 95% CI 8.2-11.5) and patients with PE (9.4%, 95% CI 6.1-12.7). The exploration of the lived experience of AYAS following VTE (study 2) expanded this finding. The initial experience of VTE was characterized as uncritical, also by patients who had experienced a near-fatal PE. However, retrospectively, the patients came to think and reflect on what happened and could have happened, often initiated by the confrontation with the reaction of their parents. The potential life-threatening aspect of the disease became pivotal, and pointed both back to the initial VTE and also forward to the perception of future health threat and the potential risk of dying of a recurrent event. Thus, the retrospective appraisal of health threat and perception of future health threat appeared to be more important than the actual disease severity (Fig. 4) .
Discussion
Our mixed methods interpretation of the three individual substudies revealed that the long-term mental wellbeing of AYAS with VTE involved three integrated themes: (i) chronic perspective -fear of recurrence and striving for normalization; (ii) navigating uncertainty; and (iii) perceived health threat versus disease severity.
Chronic timeline perspective -fear of recurrence and striving for normalization Our findings showed a chronic timeline of mental wellbeing, with increased risks of psychotropic drug purchase and psychological distress persisting over time. These findings support previous studies showing that time since VTE diagnosis was not associated with less anxiety and depression or better mental QOL [4, [7] [8] [9] 30, 31] , indicating that the psychological impact of VTE does not disappear over time. The persisting impairment of mental wellbeing was largely connected to the fear of recurrence and concomitant uncertainty, whereby mortality had manifested and entailed heightened body awareness. The patients experienced what has been described as 'the Damocles syndrome' [32] . The patients were glad to be alive, but now lived with the risk of VTE recurrence and death. Interestingly, this mirrors findings in young cancer survivors, in whom uncertainty and lack of control related to fear of recurrence have been identified as important causes of psychological distress, and lower QOL [33, 34] .
According to the uncertainty in illness theory of Mishel [35] , enduring uncertainty can dismantle the existing cognitive structures that give meaning to everyday events, throwing the person into a state of confusion and disorientation. Thus, our finding of enduring uncertainty related to the risk of recurrence may help to explain the persisting and long-term impairment of mental wellbeing. This could support previous notions suggesting that VTE should be considered a chronic illness because of the risk of recurrence [36, 37] . According to Oxford Dictionaries, chronic illness is defined as an illness persisting for a long time or constantly recurring [38] . Considering the perpetual risk of recurrence, this definition could apply to VTE, in particular among AYAS, in whom the risk of VTE recurrence is highest [12] . On the other hand, our findings revealed that, whereas young patients perceived VTE as something persisting, they did not necessarily consider themselves to be chronically ill. Thus, the perpetual risk of recurrence and concomitant uncertainty constitute a chronic element, without VTE necessarily being generally considered to be a chronic illness.
The chronic perspective of mental wellbeing also appeared in striving for normalization. The ability to feel normal was affected by the impact on everyday life and the perception of being different. In line with Fiandaca et al. [30] , who reported high impairment in social activities among young patients with thrombosis, our findings demonstrated how the social ability to fit in was challenged. According to Brown et al. [39] , the ability to fit in is important to obtain acceptance from desired peer groups and for identity development. Therefore, the ability to fit in is a key component in the developmental transition and challenges of adolescence and young adulthood. The results from the present study identified peer support from fellow VTE patients as an opportunity to feel understood. A meeting with a fellow VTE patient was experienced as reassuring, and moderated the perception of feeling different and alone, suggesting that peer support could be a way to enhance mental wellbeing in young patients [40] .
Navigating uncertainty
Navigation of uncertainty was central for the understanding of the long-term mental wellbeing of AYAS with VTE. The provoked or unprovoked status of VTE was related to the level of uncertainty and concomitant psychological distress, which is in line with Klok et al. [8] , who reported better QOL in patients with PE caused by a transient risk factor than in patients with unprovoked PE or PE caused by permanent risk factors. Our study elaborated on previous research into the experience of VTE, which has shown worry and anxiety in relation to not knowing the cause of VTE [10, 41] . In our study, knowing the cause of VTE was linked to the perceived chance of determining the risk of recurrence. According to Mishel [35] , the hallmark of illness uncertainty is the risk of dying, which often cannot be relieved by prognostic information. In continuation thereof, Bennet et al. [4] have previously found that worries about future health risk related to VTE were not moderated by beliefs about the effectiveness of medical treatment. In contrast, and in line with the findings of Casais et al. [42] , anticoagulant treatment was perceived as a protective factor in our study. However, this did not cover situations of increased risk, in which uncertainty was described as being salient even years after the initial event. Our findings are in agreement with those of Etchegary et al. [43] , who described how travel and surgery made VTE highly salient. In a transition theory perspective, times of increased risk will be considered to be critical points entailing heightened vulnerability, reactivating a latent transition experience and disconnection [44] . Thus, our findings indicate that uncertainty may resurface and be enhanced at times of increased risk of recurrence. This also true in the long term, as the intensity of uncertainty may diminish during To live with a body in a state of alert Regardless of type or severity of VTE, symptoms that were difficult to interpret caused anxiety, because of the potential risk of a fatal outcome of a recurrent event.
' periods of relative predictability, but never completely resolve [45] . Our findings showed that the navigation of uncertainty was enhanced and complicated by a delay in the initial VTE diagnosis, entailing a breach of confidence in the healthcare professionals, and their ability to recognize symptoms of a recurrence. This is in accordance with Mishel's [45] description of how a lack of confidence in the healthcare providers leads to higher levels of uncertainty. In a social constructivist frame of reference, Luhmann [46] argues that loss of confidence increases the complexity of social systems. We found that the increased complexity manifested in the way in which AYAS with VTE prospectively had to relate to both the information given by the healthcare professionals, and to the veracity of the information and the decisions made. This entailed uncertainty about whether VTE-related issues would be taken seriously. Therefore, self-reliance and control became essential. However, in accordance with previous research, the ability to be in control of the future risk of VTE was considered to be low [3, 4] , and self-reliance was not perceived to be possible when symptoms indicative of recurrence were experienced. Consequently, the patients used different strategies to ensure that their symptoms would be taken seriously, including a form of salient negotiation and exaggeration of symptoms. This finding demonstrates an interesting paradox. On the one hand, the exaggeration of symptoms upholds trust for the young VTE patients that a possible recurrent event will be discovered. On the other hand, the healthcare professionals will be making their assessments on the basis of a distorted symptomatology, possibly resulting in overutilization of healthcare services.
Perceived health threat versus disease severity
The perception of health threat played a more profound role than actual disease severity in the long-term mental wellbeing of AYAS with VTE. According to Mishel [47] , uncertainty is a defining experience of serious illness, regardless of the specific illness characteristics. This may explain our finding of psychological distress and an increased risk of psychotropic drug purchase both among AYAS with relatively innocuous DVT and among those with the more serious PE, as they all live with the risk of recurrence and concomitant uncertainty. This finding is in line with former studies reporting similar psychosocial outcomes for DVT and PE patients [3, 4, 7, 10, 41] , and with observations in young breast cancer survivors, in whom initial cancer severity does not seem to affect the subsequent fear of recurrence [34] . Thus, our results emphasize the potential importance of illness perception for mental wellbeing, which has also been described for a number of other diseases, including diabetes, congenital heart disease, and cancer [48, 49] .
Study strengths and limitations
Integration is an important issue in mixed methods research. Integration is the move beyond the use of multiple methods and a dualistic perspective [18, 19] . Thus, it is through integration that the strength and value of mixed methods research are achieved [18, 19, 29, 50] . We used several measures to ensure thorough and meaningful integration. Overall, we used a visual diagram (Fig. 1) to join all components of the study and provide an overview to enhance the understanding [18] , and thereby continually keep the study rationale in focus. To strengthen the integration of the substudy findings, our mixed methods interpretation consisted of narrative weaving descriptions and joint displays. Joint displays is a visual way of integrating and presenting mixed methods results by providing a structure to discuss the integrated analysis and compose the narrative weaving descriptions [18, 29] .
Integration in mixed methods studies creates the potential for conflicting findings, which may be seen as a legitimation issue [19, 51, 52] . To address the question of coherence, we assessed our findings through the 'fit of integration' [19] . As an example of an observed discordance, the findings of study 3 suggested a chronic timeline perspective when VTE and IDDM patients were compared, whereas study 2 revealed that the VTE patients did not consider themselves to be chronically ill. However, we do not consider such discordance to be a limitation of our study, owing to the complementary nature of the research. The purpose of our mixed methods design was not to validate the findings between the substudies, but rather to obtain a nuanced understanding of the long-term mental wellbeing of AYAS with VTE.
We were unable to investigate the effects of socioeconomic factors. In general, low socioeconomic position is associated with increased mental health problems, and has previously been associated with higher depression rates among young patients with IDDM, and low healthrelated QOL in young women with pregnancy-related DVT [31, 53] . Thus, further research exploring socioeconomic factors would be relevant. Furthermore, the use of psychotropic drug purchase as a proxy in study 1 and study 3 will probably have led to an underestimation of 'true' mental impairment, as other treatment options are recommended for milder cases, especially among adolescents [54] .
Conclusion
The mental wellbeing of AYAS with VTE has a chronic perspective, with a persistently higher risk of psychotropic drug purchase among AYAS with VTE than among sex-matched and age-matched population controls, and AYAS with IDDM. Impaired mental wellbeing is largely connected to fear of recurrence and concomitant uncertainty. Therefore, it is important for long-term mental wellbeing to navigate uncertainty. Perceived health threat plays a more profound role in long-term mental wellbeing than disease severity, as the potential life threat is the pivot that points back to the initial VTE and forward to the perception of future health threat and the potential risk of dying of a recurrent event. In conclusion, our findings show that the long-term mental wellbeing of AYAS diagnosed with VTE is negatively affected, and emphasize these patients' need for adequate support. 
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